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AMENDMENT AND RESPONSE UNDER 37 CFR§ 1.1 W - EXPEDITED PROCEDURE Page 2 
Serial Numbm 09/239898 DKt: 30 " 5UUM 
Sir^SS APPARATUS FOR TESTING A MEMORY DEVICE WITH COMPRESSED DATA USING A SINGLE 
OUTPUT a 

IN THE CLAIMS 

Please amend the claims as follows: 



Canceled. 




(Currently Amended) Tho nmnt nf claim 1 wher e in: A circuit c omonsmg: 
the a compression circuit is coupled to receive &e data values from a plurality of cells in 
a memory device arid is being structured to generate first and second compressed data signals 
based on the data values, the first and second compressed data signals being equal to the data 
values if the data values are all the same and the first and second compressed data signals being 
different if the data values are not the same; and 

the output circuit compris e s a double data rate circuit coupled to the compression circuit 
to receive the first and second compressed data signals and to a clock signal source to receive the 
aclock signal, the double data rate circuit being structured to produce the first compressed data 
signal during a leading edge of the clock signal and to produce the second compressed data 
signal during a trailing edge of the clock signal within each cycle of the clock signal. 



(Original) The circuit of claim ^wherein the compression circuit comprises: 



a plurality of pull-up transistors coupled to intermediate nodes and structured to bring the 
intermediate nodes to a high voltage; 

a plurality of pull-down transistors coupled between data latches structured to latch the 
data values and the intermediate nodes, the pull-down transistors being structured to generate 
intermediate signals at the intermediate nodes based on the data values; and 

a logic circuit coupled between the intermediate nodes and the double data rate circuit, 
the logic circuit being structured to generate the first and second compressed data signals based 
on the intermediate signals. 

(Canceled) 
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AMENDMENT AND RESPONSE UNDER 37 CFR§ 1.116 -EXPEDITED PROCEDURE 3 
Serial Number. 09/2398PS 

X^Sod'a^D APPARATUS FOR TESTING A MEMORY DEVICE WITH COMPRESSHO DATA USIN'G A SINGLE 
OUTPUT . - 

i>r \ . ~ 

5. (Currently Amended) Tho circuit of claim A wh ereas A circuit comprising 

fa n .n^ r ^ntnn rirnmt in a compression circuit havi n g a plurality of inputs each coupled 
to receive a data signal and a plurality of compression ou tputs, the compression outputs being 
fewer than the inputs, the compression circuit being structured to generate first and second 
signals at first and second compression outputs based on the data signals, the first and second 
signals being equal to the data signals if the data signals are all the same and the first and second 
signals being different if the data signals are not the same; and 

th e output circuit compris e s a double data rate circuit coupled to the compression circuit 
to receive the first and second signals and to a clock signal source to receive the a clock signal, 
the double data rate circuit being structured to produce the first signal during a leading edge of 
the clock signal and to produce the second signal during a trailing edge of the clock signal within 
each cycle of the clock signal. 

j 

(Original) The circuit of claim^ further comprising: 

a plurality of latch circuits, each latch circuit having an input coupled to a read datapath 
to receive a respective one of the data signals from a memory cell in a memory device and 
having a pair of inverters each having an output connected to an input of the other inverter to 
hold the data signal, the latch circuits being coupled together to the compression circuit; and 

the inputs of the compression circuit are coupled to the latch circuits to receive the data 
signals. y 

j(. (Original) The circuit of claim f( wherein the compression circuit comprises: 

a plurality of pull-up transistors coupled to intermediate nodes and structured to bring the 

intermediate nodes to a high voltage; 

a plurality of pull-down transistors coupled between the latch circuits and the 

intermediate nodes, the pull-down transistors being structured to generate intermediate signals at 

the intermediate nodes based on the data signals; and 
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AMENDMENT AND RESPONSE UNDER 37 CFR§ 1.116 -EXPEDITED PROCEDURE Jfijg 
Serial Number: 09/239898 

Tftta? ^JTetoOd'aND APPARATUS FOR TESTING A MEMORY DEVICE WITII COMPRESSED DATA USING A SINGLE 
OUTPUT 



a logic circuit coupled between the intermediate nodes ai)d the double data rate circuit, 
the logic circuit being structured to generate the first and second signals based on the 
intermediate signals. 

(Canceled) 

(Currently Amended) ^nmnry Hnvir,n nf claim 8 wh erera f A memory device 
comprising: 

a plurality of cells: 

fhn flnmprenninn circuit is a compression circuit coupled to receive dat a values from the 
cells and being structured to generate first and second compressed data signals based on the data 
values, the first and second compressed data signals being equal to the data values if the data 
values are all the same and the first and second compressed data signals being different if the 
data values are not the same; and 

the - output circuit comprises a double data rate circuit coupled to the compression circuit 
to receive the first and second compressed data signals and to a clock signal source to receive the 
a clock signal, the double data rate circuit being structured to produce the first compressed data 
signal during a leading edge of the clock signal and to produce the second compressed data 
signal during a trailing edge of the clock signal within each cycle of the clock signal. 

?■ > 

/0, (Original) The memory device of claim/, further comprising: 
addressing circuitry; 
control lines; 
address lines; and 
data lines. 
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AMENDMENT AND RESPONSE WDfiR 37 CFR§ 1. 116- EXPEDITED) PROCEDURE PjJgE 5 

Serial Number: 09/23959& 

TOef ^JSd'S APPARATUS FOR TESTING A MEMORY DEVICE WITH COMPRESSED DATA USING A SINGLE 



OUTPUT 



77 



T 

(Original) The memory device of claim ^wherein the compression ciicui t 
comprises: 

a plurality of data latches, each data latch having an input coupled to a read data path to 
receive a data value read from one of the cells and a pair of inverters coupled to receive the data 
value, each inverter having an output connected to an input of the other inverter to hold Ihe data 
value; 

a plurality of pull-up transistors coupled to intermediate nodes and structured to bring the 
intermediate nodes to a high voltage; 

a plurality of pull-down transistors coupled between the data latches and the intermediate 
nodes, the pull-down transistors being structured to generate intermediate signals at the 
intermediate nodes based on the data values; 

a logic circuit coupled between the intermediate nodes and the double data rate circuit, 
the logic circuit being structured to generate the first and second compressed data signals based 
on the intermediate signals, 

(Canceled) 

(Currently Amended) Tho system of claim 12 wher e in: A system comprising: 
a processor; 

a memory device having a plurality of cells: and 

a test circuit comprising: 

a compression circuit coupled to receive data values from the cells and being 
the compression oirouit is structured to generate first and second signals at first and second 
compression outputs based on the data values, the first and second signals being equal to the data 
values if the data values are all the same and the first and second signals being different if the 
data values are not the same; and 

the output circuit oompriocs a double data rate circuit coupled to the compression circuit 
to receive the first and second signals and to a clock signal source to receive &e a clock signal, 
the double data rate circuit being structured to produce the first signal during a leading edge of 
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AMENDMENT AND RESPONSE UNDER 37 CFR § 1 .116 - EXPEDITED PROCEDURE ^6 
Serial Number: ™* -W.55QUS1 

SSf^^MET^^AOT APPARATUS KOft TESTING A MEMORY DEVICE WITH COMPRESSED DATA USING A SfNGLE 
OUTPUT . : 




the clock signal and to produce the second signal during a trailing edge of the clock signal within 
each cycle of the clock signal. 

(Original) The system of clainx*3, further comprising: 
an input/output device; and 

a bus connected to the processor, the memory device, and the input/output device. 

l J 

(Original) The system of claim^w, further comprising: 
a test machine including the processor; 
a write circuit; 

a read and data compression circuit including the test circuit; and 

wherein the test machine, the write circuit, the read and data compression circuit, and the 
memory device are connected together by communication lines. 

[ 16. (Canceled) 

Jtf? (Currently Amended) Th e system of claim 1 6 wh e r e in * A system comprising: 
a processor: and 

a memory device having a plurality of cells and being connected to the processor, the 
memory device having an internal test circuit comprising: 

a compression circuit coupled to receive data values from the cells and being 
the compression circuit is structured to generate first and second signals at first and second 
compression outputs based on the data values, the first and second signals being equal to the data 
values if the data values axe all the same and the first and second signals being different if the 
data values are not the same; and 

the output circuit compris e s a double data rate circuit coupled to the compression circuit 
to receive the first and second signals and to a clock signal source to receive the a clock signal, 
the double da ta rate circuit being structured to produce the first signal during a leading edge of 
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AMENDMENT AND RILSVONSE UNDER 37 CFR § 1.11 6 - EXPEDITED PROCEDURE *■>€• 7 

Serial Number. 09/239898 D)a 3D3 - 550US1 

TiZz ^^THOd'aND APPARATUS FOR TESTING A MEMORY DEVICE WITH COMPRESSED DATA USING A SINGLE 
OUTPUT M , 

the clock signal and to produce the second signal during a trailing edge of the clock signal within 
each cycle of the clock signal. 

(Original) The system of claim^TT further comprising: 

a display unit; 

an input/output device; and 

a bus coupling the processor, the memory device, the display unit, and the input/output 

device. 

(Original) The system of clainUrffwherein the system comprises a computer system, 
an information component, or an appliance. 



20. (Canceled) 




J&f. (Currently Amended) T ho s y s tem of claim 20 wh e r e in: A test system comprising: 
a test machine; 

a memory device having a plurality of cells and being coupled to the test mahhine to he 
tested; and 

test circuitry comprising: 

a compression circuit coupled to receive data signals from the cells and being 
th e compression oir - euit is structured to generate first and second signals at first and second 
compression outputs based on the data signals, the first and second signals being equal to the 
data signals if the data signals are all the same and the first and second signals being different if 
the data signals are not the same; and 

tho output circuit comprise s a double data rate circuit coupled to the compression circuit 
to receive the first and second signals and to a clock signal source to receive fee a clock signal, 
the double data rate circuit being structured to produce the first signal during a leading edge of 
the clock signal and to produce the second signal during a trailing edge of the clock signal within 
each cycle of the clock signal. 
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AMENDMENT AND RESPONSE UNDER 37 CFR § 1.116-EXPEDlTED PROCEDURE Pjj^J 
Serial Number: W/23989& 

S'^mSSd apparatus for testing a memory device wtth compressed DATA using a single 

OUTPUT _ — 

2± (Original) The system of claim zf, further comprising a plurality of memory devices 
each having a plurality of cells, each of the memory devices being coupled to the test machine to 
be tested. 



11. P 

25; (Original) The system of claim £1 wh< 



-23". (Original) The system of claim ^1 wherein the test circuitry is located in the memory 
device. 



R- J 5 

(Original) The system of claim^ v 



*<2$- (Original) The system of claim^ wherein the test circuitry is located in the test 
machine. 

(Original) The system of clah^^l wherein the test circuitry is located between the 
test machine and the memory device. 




0 



26. (Canceled) 
JO' 

jZf. (Currently Amended) The memory dovioc of claim 26 wherein: A double data rate 
memory device comprising: 
a plurality of cells; 

a compression circuit coupled to receive data values from the cells and being 
th e compr -e sGion circuit is structured to generate first and second compressed data signals based 
on the data values, the first and second compressed data signals being equal to the data values if 
the data values are all the same and the first and second compressed data signals being different 
if the data values are not the same; and 

th o output circuit comprises a double data rate circuit coupled to the compression circuit 
to receive the first and second compressed data signals and to a clock signal source to receive 4he 
aclock signal, the double data rate circuit being structured to produce the first compressed data 
signal during a leading edge of the clock signal and to produce the second compressed data 
signal during a trailing edge of the clock signal within each cycle of the clock signal. 
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AMENDMENT AND RKSPONSE UNDER 37 CFR § 1.116 - EXPEDITED PROCEDtJRE 

Serial Number 00/259398 U¥ ^ ' 

^B^J^^^S APPARATUS FOR TESTING A MEMORY DEVICE WITH COMPRESSED DATA USING A SINGLE 
OUTPUT _ ^ 

(Original) The memory device of claim ^farther comprising: 
addressing circuitry; 
control lines; 
address lines; 
data lines; and 

a plurality of data latches, each data latch having ah input coupled to a read data path to 
receive a data value read from one of the cells and a pair of inverters coupled to receive the data 
value, each inverter having an output connected to an input of the other inverter to hold the data 
value, the data latches being coupled together to the compression circuit 

Aft- Jti 

(Original) The memory device of claim £6 wherein the compression circuit 
comprises: 

a plurality of pull-up transistors coupled to intermediate nodes and structured to bring the 
intermediate nodes to a high voltage; 

a plurality of pull-down transistors coupled between the data latches and the intermediate 
nodes, the pull-down transistors being structured to generate intermediate signals at the 
intermediate nodes based on the data values; 

a logic circuit coupled between the intermediate nodes and the double data rate circuit, 
the logic circuit being structured to generate the first and second compressed data signals based 
on the intermediate signals. 



^3tJ! (Currently Amended) A memory device comprising: 
a plurality of memory cells; 

means for compressing a plurality of data values read from selected ones of the memory 
cells into tost data first and second compressed data signals^ the first and secon d compressed data 
signals beint> equal to the data values if the data values are all the same an d the first and second 
compressed data signals being different if the data values are not t he same: and 
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AMENDMENT AND RESPONSE UNDER 37 CFR § 1-1 1 6 - EXPEDITED PROCEDURE *»Su,i? 
Serial Number. DXt; 3<».55QUU 

TO? ^ 'mW^'/Sd APPARATUS FOR TESTING A MEMORY DEVICE WITH COMPRESSED DATA USING A SINGLE 
OUTPUT ; 

means for producing th» W ^ti ™ ^ftp ftf A c1nclc ^ffl^ ^ first compressed data 
signal during a leading edge of a clock signal and the second compressed data s ignal during_a 
trailing edge of the clock signal within each cycle o f the clock signal. 

^tf*. (Currently Amended) A method for testing a memory device comprising: 
writing data to cells in the memory device; 
reading the cells to generate read data; 

compressing the read data into first and second compressed data sig nals, the first and 
second compressed data signals being equal to the read data if all the read data ar e the same and 
the first and second compressed data signals being different if all the read data are not th e samete 

g enerate test data ; and 

p r r fc r|iiripg th * tent ^ntrt fit n fiingla output on odgQQ of a clock s ignal coupling the first 

compressed data signal to a single output on a rising edge of a clock signal and coupling the 
second compressed data signal to the single output on a falling edge of the clock signal through a 
double data rate circuit . 

J 32-33. (Canceled) 

^ (Currently Amended) The method of claim 33- ^ further comprising analyzing the first 
and second compressed data signals at the single output to determine that the cells store data 
properly if the first and second compressed data signals are the same and to determine that the 
cells do not store data properly if the first and second compressed data signals are not the same. 

Jfi? (Currently Amended) A method for testing a plurality of memory devices comprising: 
writing data to cells in each memory device; 
reading the cells to generate read data; 

r ompr^ing f1nn ^ A *" lt '* frr "™ * * rh momnry devic e to gononito toot data for each 
memory device, generating first and second compressed data signals to be equal to the read data 
of the memory device if all the read data from the memory device are the same a nd generating 
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AMENDMENT AND RESPONSE tTNDER 37 CFR §1.116— EXPEDITED PROCEDURE ^jSSm\ 
Serial Number: 09/23989S 

^^SSdANO APPARATUS FOR TESIWO A MEMORY DEV.CI! WOT COMPRESSED DATA USING A SINGLE 
OUTPUT ^ . — 

the first and second compressed data signals to be di fferent if all the read data from the memory 
device are not the same: and 

producing tho test data for oach memory device at a single output on edges of a olock 
*ig* al for each memory device, coupling the first compressed data signal to a single output on a 
risin g edge of a clock signal and the second compressed data signal to the single output on a 
falling edge of the clock signal through a double data r ate circuit. 

J&T' (Currently Amended) The method of claim ^ wher e in: 

compressing the read data comprises compressing the r e ad data into two compr e ss e d 4 a te 
signals for oach memory d e vic e ; and 

producing th e t ea t data compris e s alternately coupling tho two compressed data flignals to 
the singl e output for ^e ach memory d e vic e 

. further comprising analyzing the first and second compressed data signals for e ach memory 
device at the single output to determine that the cells in the memory device store data p roperly if 
the first and second compressed data signals are the same and to determine that the cel ls in the 
memory device do not store data properly if the first and second compressed data sign als are not 
the same . 

37. (Canceled) 

JR. ... . „. 

2& (Currently Amended) A method for operating an integrated circuit test machine 
comprising: 

writing a test data value to selected cells in each of a plurality of memory devices; 
reading the selected cells to generate read data for each memory device; 
compr e ssing the read data for oach m e mory d e vice into tost data; 

for each memory device, generating first and second compression sig nals to be equal to 
the read data if all the read data are the same and generating the first and seco nd compression 
signals to be different if all the read data are not th e same: 
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AMENDMENT AND RESPONSE UNDER 37 CFR 3 1.116- EXPEDITED PROCEDURE P^12 
Serial Number 09/239898 

tS^Sod^ apparatus for testing a memory device with COMPRESSED DATA using a single 

OUTPUT — 

producing the teat data for eaoh memory dovico at a single output on odgoo of a clock 
agHal -for each memory device, coupling the first compres sion signal to a single output on a 
rising edge of a clock signal and the second compression s ignal to the single output on a falling 
edge of the clock signal through a double data rate circuit ; and 

analyzing the test data first and second compression signals at each output to determine if 
the selected cells in each memory device have stored the test data value properly. 

f 39-40. (Canceled) 

ho. A? 

yi. (Currently Amended) The method of claim 40 jgfwherem analyzing the test data first 
and second compression signals comprises analyzing the first and second compression signals at . 
each output to determine that the selected cells stored the test data value properly if the first and 
second compression signals are the same and to determine that the selected cells did not store the 
test data value properly if the first and second compression signals are not the same. 



42. (Canceled) 

JO- 

Jfif. (Currently Amended) A method for testing a memory device comprising: 
selecting a plurality of test cells from cells in the memory device; 
writing a test data value to each of the selected ceils; 
reading each selected cell to generate a plurality of read data values; 
latching the read data values; 

compressing the read data values into two intermediate data values; 

converting the intermediate data values into first and second compressed data values, the 
first and second compressed data values being equal to the read data values if the read data 
values arc all the same, the first and second compressed data values being different if the read 
data values are not all the same; 

generating a clock signal; 
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AMENDMENT AND RESPONSE UNDER 37 CFR § l.t 16 - EXPEDITED PROCEDURE ^ ^j^e 13 

Serial Number 09/239898 

K^SSSotSS apparatus for testing a memory DEv.ce wmi COMPRESSED DATA USING A SINC-fi 

OUTPUT ■ 

producing the first compressed data value at an output on a rising edge id a single period 
of the clock signal through a double data rate circuit: 

producing the second compressed data value at the output on a falling edge in the single 
period of the clock sign al through the doub le data rate circuit; and 

analyzing the first and second compressed data values at the output to determine that the 
cells in the memory device stored the test data value properly if the first and second compressed 
data values are equal. 

(Currently Amended) A method for testing a double data rate memory device 
comprising: 

writing data to cells in the memory device; 
reading the cells to generate read data; 

compr^^C tv > n rnnr1 Hntn tn gm g rata tost data g enerating f irst and second compressed 
data signals to be equal to the read data if all the read data a re the same and generating the first 
and second compressed data signals to be different if all the read dat a are not the same; and 

producing the toot data at an output of a double data rate circuit on odgo p of a clock signal 
coupling the first compressed data signal to an output of a double data rate circuit on a rising 
edge of a clock signal and coupling the second compressed data signal to the output of the 
double data rate circuit on a fa lling edg e of the clo ck signal. 

4- 3 ■ 

46. (Currently Amended) The method of claim $4 wherein; 

compressing the read data comprises generating first- and second compr e ssed data signals 
to bo oqual to the rood data if all tho read data arc tho same and generating tho first and second 
compr e ssod data signals to bo different if all the read data are not the sam e ; and 

producing the test data comprises coupling tho first compressed data signal to tho output 
of tho double data rate circuit on a doing edge of the clock signal and coupling the socond 
compressed data signal to the output of tho double data rata circuit on a falling odgc of the clock 
sig nal, further compri sin g analyzing the first and second c ompressed data signals at the output of 
the double data rate circuit to determine that the cells in the m emory device store data properly if 
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AMENDMENT AND RESPONSE UNDER 37 CFR § 1.11$ - EXPEDITED PROCEDURE m5$USl 
Serial Nutribcr. 09/230898 

Films DateJ^W.lJW poR TESTIMG A MEMORY DEVICE wrtt COMPRESSED DATA USING A SINGUS 
OUTPUT ■ 

th, e first and second compressed data signals are the same and to determine that the cells in the 
memory device do not store dat* nmnerlv i f the first and second compressed data signals are not 
the same. 
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